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© Process for manufacturing Al-Mg alloy sheets for press forming. 

(57) This invention relates to a process for manufacturing Al-Mg alloy sheets with high Mg content for 
press forming. The composition of an Al-Mg alloy slab consists of 5 to 10 wt% of Mg, 0.0001 to 0.01 wt% 
of Be, totally 0.01 to 0.2 wt% of one or more than two species out of Mn, Cr, Zr and V, 0.005 to 0.1 wt% 
of Ti, or both 0.005 to 0.1 wt% of Ti and 0.00001 to 0.05 wt.% of B, Fe and Si as impurities respectively 
with the content restricted to be less than 0.2 wt.%, and the remainders consisting of other inevitable 
impurities and Al. The maximum grain diameter of the alloy slab is less than 1000 urn. The 
homogenization conditions of the alloy slab are set such that a temperature for homogenization is in the 
range of 450 to 540°C and a time for the homogenization is not more than 24 hrs, and the conditions for 
the hot rolling are set such that a hot mill entrance temperature is in the range of 320 to 470°C and each 
reduction per pass of at least the initial three times of rolling pass is not more than 3%. This process 
improves the hot workability of Ai-Mg alloy sheets with high Mg content, and cracks are prevented from 
being generated at the time of hot rolling to improve the productivity. When 0.05 to 0.8 wL% of Cu is 
contained in the Al-Mg alloy slab, in addition to the above-mentioned component compositions, the 
strength and elongation of the resultant alloy sheets can be further improved. 
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BACKGROUND OF THE INVENTION 
Field of the Invention: 

This invention generally relates to a process for manufacturing Al-Mg alloy sheets, and more particularly 
to a process for manufacturing Al-Mg alloy sheets suitable to sheets for press forming of auto body panels, air 
cleaners and oil tanks or like products which require strength and high formability. 

Description of the Prior Art 

In general, cold rolled steel sheets have been largely used as sheets for press forming of auto body panels 
or the like. In recent years, however, there has been a great demand that aluminum alloy sheets are used in- 
stead of cold rolled steel sheets in order to make auto bodies lightweight for improving the fuel consumption 
thereof. 

In a prior art, as for an aluminum alloy sheet for press forming, which requires strength and high formability, 
there is known O stock of Al-Mg alloy 5052 (chromium alloy containing 2.5 wt.% of Al and 0.25 wt.% of Mg), 
O stock of Al-Mg alloy 5182 (manganese alloy containing 4.5 wt.% of Al and 0.35 wt.% of Mg), T4 stock of Al- 
Cu alloy 2036 (magnesium alloy containing 2.6 wt.% of Al, 0.25 wt.% of Cu and 0.45 wt.% of Mn) or the like. 

Of all these items described above, the Al-Mg alloy sheets are excellent in both formability and strength 
and often used as a member subjected to strict press forming. 

Normally, the Al-Mg alloy sheets for press forming are manufactured by a process including the following 
steps of production of slabs for rolling, homogenization, hot rolling, cold rolling and final annealing. Additionally, 
an intermediate annealing step is carried out on the way of the cold rolling step, if necessary. In the case where 
such sheets particularly requires flatness, a straightening step is often carried out by a tension leveler, a roller 
leveler, skin pass rolling or like means after the annealing. 

The conventional Al-Mg alloy sheets for press forming manufactured as described above are relatively 
abundant in ductility in comparison with that of other aluminum alloy sheets. However, the elongation of the 
Al-Mg alloy sheet is approximately 30% at most, whereas the elongation of a cold rolled steel sheet is 40%. 
Therefore, particularly with respect to the formability where the elongation is an influencing factor in stretch 
forming, bending and flanging, the Al-Mg alloy sheet is inferior to the cold rolled steel sheet. 

On the other hand, it has already been known that the elongation of the Al-Mg alloy sheet is improved in 
proportion to Mg content therein. In recent years, it has been thus examined the manufacture of Al-Mg alloy 
with high Mg content, which contains Mg more than that of the prior art Al-Mg alloy sheet ( 2.5 to 5.0 wt.% of 
Mg) in order to improve the elongation. 

For instance, according to the research of the present inventors, it is necessary to set the Mg content to 
6 wt.% in order to manufacture such an Al-Mg alloy sheet as to have the elongation of 35%, and it is also nec- 
essary to set the Mg content to 8 wt% in order to manufacture such an Al-Mg alloy sheet as to have the elon- 
gation of 40%. (See Japanese Patent Application No. 4-102456). 

However, when such Al-Mg alloy sheets with high Mg content were manufactured in an industrial scale, it 
has been found that cracks are often generated during hot rolling, and therefore, the subsequent rolling be- 
comes impossible in some cases. In other words, even though the sheets may be continued rolling under the 
condition that the cracks are often generated, it would be necessary to cut out the crack portions in the sub- 
sequent process. As a result, the yield of the product is lowered to reduce the production efficiency extremely. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a process for manufacturing Al-Mg alloy sheets for press 
forming, which can improve the hot workability of such Al-Mg alloy sheets with high Mg content as to contain 
not less than 5 wt.% of Mg, and can improve the productivity by preventing the generation of cracks at the 
time of hot roiling. 

A process for manufacturing Al-Mg alloy sheets for press forming of the present invention comprises the 
steps of homogenization, hot rolling, cold rolling and final annealing of an Al-Mg alloy slab or intermediate an- 
nealing on the way of the cold rolling, wherein the composition of the Al-Mg alloy slab contains 5 to 10 wt.% 
of Mg, 0.0001 to 0.01 wt.% of Be, totally 0.01 to 0.2 wt.% of one or more than two species out of Mn, Cr. Zr an 
V, 0.005 to 0.1 wt.%ofTior both 0.005 to 0.1 wt.%ofTiand 0.00001 to 0.05 wt.% of B, Fe and Si as impurities 
respectively regulated to be less than 0.2 wt.% and the remainders consisting of other inevitable impurities 
and Al; th maximum grain diameter of the Al-Mg alloy slab is less than 1000 \im; the conditions for homoge- 
nization of the Al-Mg alloy slab are set such that a temperature for homog nization is in th range of 450 to 
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540°C and a time for homogenization is not more than 24 hours; and the conditions for hot rolling are set such 
that a hot mill entrance temperature is in the range of 320 to 470°C and each reduction per pass of at least 
the initial three times of rolling pass is not mor than 3%. 

When th strength and elongation of the Al-Mg alloy sheets are desired to b further improved, 0.05 to 
0.8 wL% of Cu is preferably contained in the Al-Mg alloy slab in the manufacturing process, in addition to the 
component compositions described above. 

With reference to each element other than aluminum contained in the composition of the aluminum alloy 
slab described above, the detailed description will be given about the reasons why these elements are selected 
and why the contents thereof are respectively restricted. 

Mg is added in order to provide the strength and elongation to the resultant aluminum alloy sheet. 

When Mg content is less than 5 wt%, the elongation of the alloy sheet is insufficient (less than 30%). On 
the other hand, when the Mg content exceeds 1 0 wt.%, the hot workability of the alloy slab is rapidly lowered 
and it becomes hard to manufacture the alloy sheet 

Be is added in order to prevent the oxidation of molten metal at the time of melting and casting of the alloy 
and to prevent both Mg loss and superficial change of color due to the oxidation of the slab under homogeni- 
zation. 

When Be content is less than 0.0001 wt.%, Be has insufficient effect. On the other hand, when the Be 
content exceeds 0.01 wt.%, a problem of toxicity arises. 

Mn, Cr, V and Zr are added in order to improve the hot workability of the alloy. 

As a result of extensive researches and investigations by the present inventors, it is found that in the Al- 
Mg alloy with high Mg content, the grains of the slab are coarse prior to hot rolling, namely, after homogeni- 
zation, and when the maximum grain diameter thereof becomes not less than 1000 urn, the hot workability of 
the alloy is extremely lowered. 

Furthermore, it is found that the Al-Mg alloy with high Mg content controls the generation of the coarse 
grains under homogenization by the addition of Mn, Cr, V and Zr, and thus the hot workability thereof is re- 
markably improved. 

In brief, Mn, Cr, V and Zr are precipitated into an aluminum matrix as extremely fine precipitates in the 
temperature-up process for the homogenization of the alloy slab, and these fine precipitates control the growth 
of the coarse grains (secondary recry stall ized grains) under homogenization. 

Totally 0.01 to 0.2 wt.% of one or more than two species out of Mn, Cr, V and Zr is added. When the content 
thereof is less than 0.01 wt.% f their effect is not sufficiently shown. On the other hand, when the content ex- 
ceeds 0.2 wt.%, coarse intermetallic compounds are formed to lower the elongation of the alloy. 

Ti or both Ti and B are added in order to homogeneously make an alloy slab structure finer so as to adjust 
the maximum grain diameter to be less than 1000 mjtl 

When Ti content is less than 0.005 wt.%, Ti has insufficient effect On the other hand, when the Ti content 
exceeds 0.1 wt%, coarse intermetallic compounds are formed to lower the elongation of the alloy, 

On the other hand, B coexists with Ti to further enhance the effect of making the alloy slab structure finer, 
it is desirable to add 0.00001 to 0.05 wt.% of B. 

When B content is less than 0.00001 wt.%, B has insufficient effect. On the other hand, when the B content 
exceeds 0.05 wt.%, coarse TiB 2 compounds are formed to lower the elongation of the alloy. 

Both Fe and Si are impurities in this alloy, and each content of Fe and Si should be regulated to be less 
than 0.2 wt%. 

When each content of Fe and Si is not less than 0.2 wt.%, Fe and Si are continuously crystallized out of 
solution in a grain boundary as eutectic constituents at the time of casting, and grain boundary strength in hot 
rolling is lowered to cause the cracks in the alloy sheet. In addition, not only the elongation but also the form- 
ability of the finally annealed sheet is lowered. 

When the strength and elongation of the alloy sheet are desired to be further improved, Cu should be add- 
ed in the range of 0.5 to 0.8 wt.%. 

When Cu content is less than 0.05 wt%, Cu has insufficient effect. On the other hand, when the Cu content 
exceeds 0.8 wL%, the hot workability of the alloy is rapidly lowered and it becomes difficult to manufacture 
the alloy sheet 

If the total content of Zn and other inevitable impurities is not more than 0.3 wt.%, there is no particular 
problem so far as th ffects of the invention are concerned. 

Now, the detailed description will be given with respect to the reason why the manufacturing conditions 
are selected as described above in the process for manufacturing the aluminum alloy sheets in accordanc 
with the invention. 

First of all, each aluminum alloy slab having the above-mentioned component composition and the max- 
imum grain diameter of less than 1000 is homogenized at temperatures of 450 to 540°C and for not more 
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than 24 hours so as to prevent the maximum grain diam ter thereof from being not less than 1000 urn. 

When the maximum grain diameter of the alloy slab becomes not less than 1000 urn, the resultant stress 
concentration on the grain boundary becomes remarkabl to cause grain boundary breakage in the subse- 
quent hot rolling. Therefore, the cracks resulting from hot rolling becom remarkable and it becomes impossible 
to manufacture the alloy sheets. 

Finer the grains of the alloy slab are, the more the hot workability is improved. Accordingly, the maximum 
grain diameter of the grains is desirably not more than 200 um. 

Homogenization is carried out in order to homogenize not only the distribution of the solute atoms of the 
slabs but also the annealed alloy sheet structure and to improve the strength and elongation of the alloy sheets 
for press forming. When a homogenization temperature is less than 450°C, the resultant homogenization effect 
becomes inadequate. When the homogenization temperature exceeds 540°C or the homogenization time ex- 
ceeds 24 hours, the grains would be grown coarser (i.e., secondary recrystaflized grains), and the maximum 
grain diameter becomes not less than 1000 u,m to lower the hot workability of the alloy. In the case where the 
slab structure is coarse before homogenization, that is, after casting, the grains could not be made finer even 
though any further homogenization might be carried out Therefore, it is necessary to make the slab structure 
finer in advance by the addition of TI or both Ti and B. 

As described above, the homogenized aluminum alloy slab having the maximum grain diameter of less 
than 1000 \xm is subsequently subjected to hot rolling. 

In industrial hot rolling, the slab having a thickness of 300 to 700 mm is normally processed into the hot 
rolled sheet having a thickness of 2 to 10 mm by the several ten times of repetitive rolling pass. In the hot rolling 
of Al-Mg alloy with high Mg content cracks due to hot rolling can be easily generated at the first or the initial 
second to fifth rolling pass. 

Furthermore, supposing that the Al-Mg alloy with high Mg content may not occur any large cracks due to 
rolling at the initial hot rolling pass, the fine cracks generated at the initial hot rolling pass gradually gets to 
grow up largely by the subsequent rolling pass and often develops into larger cracks at the latter-half rolling 
pass or the final rolling pass. 

According to the hot rolling process in the manufacturing process of the invention, it is possible to entirely 
eliminate these cracks due to hot rolling by setting the hot mill entrance temperature to be in the range of 320 
to 470°C and also setting each reduction per pass of at least initial three times of rolling pass to be not more 
than 3%. 

When the hot mill entrance temperature for hot rolling is less than 320°C, the deformation resistance of 
the alloy slab becomes larger to increase the load required for rolling, and thus the industrial rolling becomes 
difficult 

On the other hand, when the hot mill entrance temperature exceeds 470°C, the cracks due to rolling are 
readily generated. 

The reason why each reduction per pass of at least the initial three times of rolling pass is set to be not 
more than 3% is that the cracks due to hot rolling are prevented by applying a reduction as lower as possible 
at the initial rolling pass which might most easily generate the cracks due to hot rolling. 

When each reduction per pass at the initial three times of rolling pass exceeds 3%, the excessive stress 
is applied to the grain boundary at the time of rolling to be in excess of the grain strength. As a result, grain 
boundary breakage is caused to generate the cracks due to hot rolling. Assuming that such a hot rolling process 
may be adopted, the cracks due to hot rolling may be generated when the maximum grain diameter of the ho- 
mogenized alloy slab is not less than 1000 u.m. 

There is no need to set each reduction per pass to be not more than 3% after the lapse of the initial three 
times of rolling pass (on and after the fourth rolling pass). Thus, each reduction per pass may be increased 
so as to improve the productivity. 

The alloy sheet subjected to hot rolling under the rolling conditions described above is subsequently sub- 
jected to cold rolling or intermediate annealing on the way of the cold rolling to be reduced in a desired thick- 
ness. Then, the resultant sheet is subjected to final annealing to give an Al-Mg alloy sheet for press forming 
and having a thickness of approximately 0.8 to 2.0 mm. 

The Al-Mg alloy sheet thus obtained by the manufacturing process of the invention described above is par- 
ticularly excellent in both strength and elongation in comparison with those of the Al-Mg alloy sheet manufac- 
tured by the prior art process, and preferably used as a sheet for press forming of auto body panels or the 
like. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereinafter will be described a process for manufacturing Al-Mg alloy sheets for press forming according 
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to the invention in detail on the basis of the following examples. 
First Example 

As a first example of the invention, Al-Mg alloy sheets for press forming were manufactur d as follows. 
Firstly, aluminum alloys having the compositions of alloy samples Nos. 1 to 22 shown in Tables 1 and 2 were 
subjected to DC casting (thickness: 500 mm, width: 1500 mm and length: 5000 mm) by a normal process. Then, 
each of the resultant alloy slabs was homogenized at 490°C for 1 nr., and then subjected to hot rolling up to 
5 mm in thickness under the following conditions. 

Incidentally, the alloys of alloy samples Nos. 1 and 3 to 5 have the corresponding compositions to Claim 
1 of the manufacturing process according to the invention. The alloys of alloy samples Nos. 2 and 12 to 16 
have the corresponding compositions to Claim 2 of the manufacturing process according to the invention. The 
alloys of alloy samples Nos. 6 to 11 and 17 to 22 as comparative examples have the compositions which are 
outside of the ranges of the invention. In each of the alloy samples given in Table 1 , Cu having the content of 
less than 0.05 wt.% is impurities. 



Hot mill entrance temperature: 


440°C 


Reduction per pass at the initial three times of roiling pass : 


1.5% 


Reduction per pass from the 4th to 20th rolling pass : 


3 to 4% 


Reduction per pass on and after the 21st rolling pass : 


5 to 40 % 


Total pass times : 


32 times „ 



With respect to the slab of each alloy sample listed in Tables 1 and 2, each grain diameter before and after 
homogenization was observed, and the hot workability was compared with one another. The results thus ob- 
tained are shown in Tables 3 and 4. 

Furthermore, each alloy sheet subjected to hot roiling as described above was subjected to cold rolling 
up to 1 mm in thickness, and then annealed at 500°C for 10 sec. in a continuous annealing line to manufacture 
O stocks, which were then respectively applied to a tension test for measuring the mechanical properties. The 
results thus obtained are shown in Tables 5 and 6. 
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Table 5 



Alloy Sample 
No. 


Classification 


Tensile Strength 
(MPa) 


Drr\r\f Cfraee /MDa\ 

r^rooi ouess ^ivir*aj 


Flnnrmtinn (°/a\ 


1 


Example of the 
Invention 


310 


125 




2 


Example of the* 
Invention 


324 


132 


IT 
Of 


3 


Example of the 
Invention 


348 


135 


OO 
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Example of the 
Invention 


352 


140 


38 


5 


Example of the 
Invention 


375 


150 


39 
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Comparative 
Example 


The subsequent cold rolling was impossible due to the cracks caused 

by hot rolling. 
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Table 6 
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Alloy Sample 
No. 


Classification 


IdlOllC Oil II^LII 

(MPa) 


Proof Stress (MPa) 


Elongation (%) 




12 


cAdiTipic or me 
Invention 


345 


130 


35 


10 


13 


PysmnlA nf fr ho 

CAalll|JIC7 KJl llltS 

Invention 


360 


135 


37 




14 


CAainpie OT IMC 

Invention 


368 


141 


39 


15 


15 


CAampic or ine 
Invention 


381 


150 


39 




16 


CAainpie ur ine 
Invention 


390 


162 


40 


20 


17-18 


v^umparoiive 
Example 


The subsequent cold rolling was impossible di 

by hot rolling. 


je to the cracks caused 
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l^UiiipcU aUV6 

Example 


355 


145 


29 


25 
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Comparative 
Example 


348 


140 


27 
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Comparative 
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The subsequent cold rolling was impossible du 

by hot rolling. 


e to the cracks caused 
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Comparative 
Example 
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As apparent from Tables 3 and 4, all the slabs of alloy samples Nos. 1 to 5, and 12 to 16 having the com- 
positions according to the example of the invention showed satisfactory hot workability. With respect to the 
alloys of alloy samples Nos. 5 and 16, some fine cracks were generated. However, since the extent of such 
fine cracks was slight, any bad influence was not exerted upon the industrial manufacture of alloy sheets. 

Further, as apparent from Tables 5 and 6, the rolled sheets manufactured from the alloy slabs of alloy sam- 
ples Nos. 1 to 5 and 12 to 16 are excellent in both strength and elongation. 

On the other hand, with respect to the alloy slabs of alloy samples Nos. 6 to 9 with a small content of Ti 
or both Ti and B, or with a small content of Mn, Cr, Zr and V, the maximum grain diameter after homogenization 
is not less than 1 000 urn and some cracks were generated at the beginning of hot rolling. Thus, the subsequent 
rolling was impossible. 

With respect to the alloys of alloy samples Nos. 1 7 and 18 with a large content of Mg or Cu, and the alloys 
of alloy samples No. 21 with a large total content of Fe and Si, cracks were generated during hot rolling, and 
thus the subsequent rolling was impossible. 

With respect to the alloy slabs of alloy samples Nos. 10, 11, 19 and 20 with a large content either Fe and 
Si, the subsequent rolling was possible even though cracks were generated during rolling. However, the rolled 
sheets manufactured from these alloys were low in elongation. The elongation of each sheet was less than 
30%. 

With respect to the alloy of alloy sample No. 22 with a small content of Mg, there is no problem with respect 
to hot workability. However, the rolled sheet manufactured from this alloy is inferior in both strength and elon- 
gation. 



55 



Second Example 

DC slab from each alloy of alloy samples Nos. 4 (Table 1) and 15 (Table 2) having the compositions ac- 
cording to Example of the invention was homogenized respectively under the different conditions (that is, Case 
Nos. 23 to 27 and Case Nos. 33 to 37 are bas d on the homogenization conditions in the manufacturing proc ss 
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of the invention, and Case Nos. 28 to 32 and Case Nos. 38 to 42 are based on the homogenization conditions 
other than those of the invention), as shown in Case Nos. 23 to 32 in Table 7 and Case Nos. 33 to 42 in Table 
8. Thereafter, the resultant slab was subjected to hot rolling under the conditions that a hot mill entrance tem- 
perature is 380°C and the rolling pass schedule is similar to that of Exampl 1 . Then, the hot workability thereof 
5 was compared with one anoth r. 

The results thus obtained are shown in Tables 7 and 8. 
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As apparent from Tables 7 and 8 f Case Nos. 23 to 27 and Cas Nos. 33 to 37 based on the homogenization 
conditions of the manufacturing process of the invention were all excellent in hot workability. 

On the other hand, in Case Nos. 29, 39, in which the temperature for homogenization is too high, and Case 
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Nos. 28, 30, 38 and 40, in which the time for homogenization is too long, each maximum grain diameter after 
homogemzation was not less than 1000 urn. Therefore, the cracks wer generated from the beginning of hot 
rolling, and the subsequent rolling was impossible. 

Furthermore, in Case Nos. 31 , 32, 41 and 42, in which each maximum grain diameter after homogenization 
exceeds 1000 urn, even though the conditions of homogenization might be within the scope of the process of 
the invention, the cracks were g nerated during hot rolling to such an extent that the subsequent rolling could 
not be carried out at the second and third rolling pass. 

Example 3 



10 



DC slab (thickness: 500 mm, width: 1500 mm and length: 5000 mm) of each alloy of alloy samples Nos 
3 (Table 3) and 14 (Table 2) having the compositions according to Example of the invention was homogenized 
(the max.mum grain diameter : 1 05 urn) at 480°C for 2 hrs. Thereafter, the resultant slab was subjected to hot 
rolling up to 5 mm in thickness respectively under the different conditions (including a hot mill entrance terrv 
15 perature and each reduction per pass), as shown in Tables 9 and 10, and the hot workability thereof was com- 
pared with one another. 

The results thus obtained are shown in Tables 9 and 10. 
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.oy Sample No. 3 


Result of Hot Rolling 


Good and no crack was 
generated at all. 










Slab was finely cracked at 
the second pass and largely 
cracked at the third pass. 


Slab was largely cracked at 
the first pass. 


Deformation resistance was 
large, reduction was hard, 
and the subseqeunt rolling 
was creased. 


Slab was finely cracked at 
the second pass and largely 
cracked at the third pass. 


Slab was finely cracked at 
the third pass and largely 
cracked at the fourth pass. 
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As apparent from Tables 9 and 10, Case Nos. 43 to 47 and Case Nos. 53 to 57 based on the rolling con- 
ditions of the manufacturing proc ss of the invention were all xcellent in hot workability. 
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On the other hand, in Case Nos. 48, 49, 58 and 59, in which the hot mill entranc temperature is high, 
and Case Nos. 51 , 52, 61 and 62, in which the reduction per pass up to the third rolling pass is high, the cracks 
were generated at the initial stage of hot rolling. 

Further, in Case Nos. 50 and 60, in which the hot mill entrance temperatur is low, the deformation resis- 
tance was so high that the reduction was hard to be carried out As a result, the subsequent rolling was ceased. 

As described above, according to the process for manufacturing Al-Mg alloy sh ets of the invention, the 
cracks in the Al-Mg alloy sheets with high Mg content, which have the elongation equal to that of the cold rolled 
steel sheets, can be prevented from being generated at the time of hot rolling, and therefore, the productivity 
can be largely improved. 



Claims 

1. A process for manufacturing Al-Mg alloy sheets for press forming, comprising the steps of: 

homogenization, hot rolling, cold rolling and final annealing of an Al-Mg alloy slab, or intermediate 
annealing on the way of the cold rolling; 

wherein the composition of said Al-Mg alloy slab consists of 5 to 10 wt% of Mg, 0.0001 to 0.01 
wt.% of Be, totally 0.01 to 0.2 wt.% of one or more than two species out of Mn, Cr, Zr and V, 0.005 to 0.1 
wt.% of Ti, or both 0.005 to 0.1 wt.% of Ti and 0.00001 to 0.05 wt.% of B, Fe and Si as impurities respectively 
having the content restricted to be less than 0.2 wt.% and the remainders consisting of other inevitable 
impurities and Al; 

the maximum grain diameter of said alloy slab is less than 1000 urn; 

the homogenization conditions of said alloy slab are set such t hat a temperature for homogenization 
is within the range of 450 to 540°C and a time for homogenization is not more than 24 hrs.; and 

the conditions of said hot rolling are set such that a hot mill entrance temperature is within the range 
of 320 to 470°C and each reduction per pass of at least the initial three times of rolling passes is not more 
than 3%. 

2. A process for manufacturing Al-Mg alloy sheets for press forming, comprising the steps of: 

homogenization, hot rolling, cold rolling and final annealing of an Al-Mg alloy slab, or intermediate 
annealing on the way of the cold rolling; 

wherein the composition of said Al-Mg alloy slab consists of 5 to 10 wt.% of Mg, 0.05 to 0.8 wt.% 
of Cu, 0.0001 to 0.01 wt.% of Be, totally 0.01 to 0.2 wt % of one or more than two species out of Mn, Cr, 
Zr and V, 0.005 to 0.1 wt% of Ti, or both 0.005 to 0.1 wt.% of Ti and 0.00001 to 0.05 wt.% of B, Fe and 
Si as impurities respectively having the content restricted to be less than 0.2 wt%, and the remainders 
consisting of other inevitable impurities and Al; 

the maximum grain diameter of said alloy slab is less than 1000 |im; 

the homogenization conditions of said alloy slab are set such that a temperature for homogenization 
is within the range of 450 to 540°C and a time for homogenization is not more than 24 hrs.;and 

the conditions for said hot rolling are set such that a hot mill entrance temperature is within the 
range of 320 to 470°C and each reduction per pass of at least the initial three times of rolling pass is not 
more than 3%. 
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